THE OCCURRENCE OF ENTOMOPATHOGENIC FUNGI IN SOILS FROM CULTIVATED PERENNIAL RYEGRASS (LOLIUM PERENNE L.) INTRODUCTION
this study was to compare the species composition and the severity of the occurrence of entomopathogenic fungi in soils of monoculture crops of Lolium perenne L.
MATERIAL AND METHODS
The material consisted of soil samples taken from the experiments on close-growing Perennial ryegrass (Lolium perenne L.) conducted in two experimental stations of the Research Centre for Cultivar Testing (COBORU) in Krzyżewo (Podlaskie Province) and Uhnin (Lublin Province). The tests were taken in two periods: spring and autumn (25.04.2012 and 28.09.2012). The experiment was carried out in two sites and concerned the assessment of yielding varieties of perennial ryegras. Detailed information on the experiment design and soil and hydrothermal conditions are shown in Table 1 . The samples were taken at random from 10 points of a plot. The soil was collected using canes to a depth of 15 cm. From the material collected from the area of an untreated mixed and stored in plastic bags at 0-4 °C. The Fungi isolated from the soil insecticides using a method developed by the selective medium [Strasser et al. 1996 ]. The medium is commonly used for the isolation of entomopathogenic fungi in the soil [Keller et al. 2003 , Tkaczuk, 2008 . From each sample originating from a given mixed plot 2 g was weighed and added to 18 ml of distilled water with addition of 0.05 ml a solution of preparation Trithon X-100, and vigorously shaken for about 35 seconds. Then a solution of 0.1 ml of the soil was poured and spread using a glass spatula on a surface of the substrate selectively in three petri dishes, which were repeated. The dishes were placed in incubators at 22 °C and after 8-10 days colonies were counted for each species of fungi. The results are expressed as the number of infectious units (CFU) of entomopathogenic fungi in 1 g of soil.
Meteorological data for the research were obtained from the Hydrological and Meteorological Station in Krzyżewo and Uhnin. However, in order to determine the temporal variability of meteorological elements and their influence on plant growth, the coefficient of hydrothermal Sielianinov [Bac et al. 1993 ] and the classification Skowera and Pula [2004] were used.
The data in Table 1 show that the distribution of rainfall underwent temporal and spatial variation. Drought was observed only in Uhninie in the May (K = 0.84). While in June, both in Krzyżewo and Uhninie the weather conditions should be considered quite humid and it was an optimum period for Krzyżewo and slightly less moisture of the Uhninie. Howewer the August was more moistly in Krzyżewo. In September, there were dry periods for both locations of Selianinov coefficient with value K = 0.40 for Krzyżewo.
RESULTS
The reaserch experiment showed that using a selective medium with meadow soils three species of entomopathogenic fungi Beauveria bassiana, Metarhizium anisopliae and Isaria fumosorosea were isolated. Species composition and density of the colony-forming units of these fungi varied depending on the variety and the place from which soil samples were derived. Spring in soils from five varieties of perennial ryegrass grown in the station COBORU in Krzyżewo recorded dominance of the fungus Metarhizium anisopliae. This species occurred in all soil samples analyzed from all varieties of perennial ryegrass (Lolium perenne L.), and worked an average of 1. Figure 1 ). The presence of the fungus Beauveria bassiana was observed only in soils from one cultivar perennial ryegrass (Lolium perenne L.)-Tivoli. Overall fungi insecticides formed more CFU than in the spring for fungi Isaria fumosorosea and Metarhizium anisopliae from all analyzed varieties. (Table 3). In the studied soil the samples collected from plots in the spring at the experimental station COBORU-Uhnin where cultivated varieties of perennial ryegrass 5 (Lolium perenne L.), the most infectious units fungus Beauveria bassiana made an average of 0.
. The fungus Isaria fumosorosea did not occur in the soil sampled within spring from any of the five varieties analyzed (Figure 2 ). In conclusion, the general concluded that fungi insecticides formed most infectious units in the soil sampled within the spring from growing varieties of perennial ryegrass (Lolium perenne L.) as Tivoli (1.7×10 3 g -1 ) and Argona (1.2×10 3 g -1 ) ( Table 4 ). The analysis of soil samples taken at the Uhnin under cultivation of different varieties perennial ryegrass (Lolium perenne L.) by autumn showed that the majority of tested samples had fungus Isaria fumosorosea. The presence of this species was observed in soils from all cultivated varieties, where created average of 1.8×10 and 0.7×10 3 g -1 colony-forming units in the soils. (Figure 2 ). Comparing the occurrence of units of infectious fungi entomopatogennych depending on the time of soil sampling it was found that the most infectious units formed in the spring in soils under cultivation of such varieties perennial rye- (Table 5) . At the same time it was noted that the soil samples taken from the growing perennial ryegrass (Lolium perenneL.) by spring there was no presence of the fungus Isaria fumosorosea, which is found in soils collected within the autumn time.
DISCUSSION
The soils on which cultivated varieties of grasses perennial ryegrass (Lolium perenne L.) was isolated three species of entomopathogenic fungi Beauveria bassiana, Metarhizium anisopliae and Isaria fumosorosea by using a selective medium. They belonged to the most common entomopathogenic fungi in the soil environment. This is confirmed by many studies carried out by other authors [Miętkiewski et al, 1991; Bajan et al. 1997] . Species composition and density of the colony-forming units of these fungi varied depending on the variety, the seasons and the place from which soil samples were derived. The soil samples collected in Krzyżewo in both terms, from all varieties of perennial ryegrass (Lolium perenne L.), Metarhizium anisopliae fungus occurred while Isaria fumosorosea also starred in the soil sampled from all varieties of perennial ryegrass (Lolium perenne L.), but only within autumn. Beauveria bassiana fungus and Isaria fumosorosea occurred in the collected soil sampled in the spring time only two of the five cultivated varieties of perennial ryegrass (Lolium perenne L.). In soils collected within Beauveria bassiana occurred only in soil sampled from the growing variety of Tivoli. The research by Tkaczuk [2008] has shown, that in Polish soils meadow and pasture fungus Metarhizium anisopliae, Beauveria bassiana and then Isaria fumosorosea are most common. This species seems to be characteristic of meadow and pasture environments in the UK [Chandler et al 1997] , Switzerland [Keller et al 2003] , and was previously listed as dominant in these soils. The soil samples collected in the spring at Station Variety Assessment in Uh- 
